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Abstract

Purpose – Based on the involvement and customer-delivered value theories, this paper proposes a
comprehensive framework with which to examine the relationships between food traceability system,
consumer perceived value and purchase intention. The study also investigates themoderating role of consumer
expertise in the relationship between food traceability system and perceived value.
Design/methodology/approach – Survey approach is the primary data collection tool, through which a
total of 238 useable responses were obtained. Structural equation modelling is employed to examine the
hypothesized relationships among all variables.
Findings – The findings show that the information quality, perceived reliability and product diagnosticity of
food traceability system affect consumer perceived value, and the perceived value and purchase intention are
positively associated, while consumer expertise acts as a moderator on the relationship between food
traceability system and consumer perceived value.
Originality/value –This study sheds light on how consumer perceived value of food traceability system can
enhance their intention to purchase traceable food. It contributes to the theory of customer-delivered value and
involvement as well as traceable product marketing strategies. From a managerial perspective, guidelines are
provided for traceable food producers and marketers to implement reasonable strategies to attract consumers
to purchase and promote the sustainable development of food industry.
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1. Introduction
Food safety is one of themajor problems currently facing the world (Han et al., 2015), and also
a critical problem in China because of numerous food scandals in recent years (Liu and
Niyongira, 2017). These include the 2008 Chinese milk scandal, and the 2011 discovery that
meat from Shuanghui Group, China’s largest meat supplier, contained a forbidden chemical
(clenbuterol hydrochloride). Thanks to increasingly stringent legislation and the continuous
advancement of information technology used in monitoring and inspecting food at all stages
of the supply chain, the food industry is now facing more stringent quality control standards
and procedures (Al-Tal, 2012). Nevertheless, food safety incidents continue to occur (e.g.
bovine spongiform encephalopathy and Listeriamonocytogenes incidents); thus, consumers
have a serious crisis of confidence in the food industry. These events illustrate the importance
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of product safety and quality management in the food supply chain, which is also the main
goal of the food traceability system (FTS) (Aung and Chang, 2014; Bosona and
Gebresenbet, 2013).

Previous studies argued that the lack of government regulation, information asymmetry
among stakeholders and manufacturing management negligence are causative factors in
food safety incidents (Hussain andDawson, 2013). Information asymmetry in particular often
leads to consumer anxiety, uncertainty and reduced confidence (Chen and Huang, 2013).
Therefore, it is essential to provide consumers withmore effective food-related information to
restore their confidence (Van Rijswijk and Frewer, 2008). Compared with traditional food
labels, the FTS breaks the information limit of simple paper labels for food information
(Buaprommee and Polyorat, 2016), and enables the ability to provide food safety and quality
information to consumers through technologies such as devices, barcodes and radio
frequency (Aung and Chang, 2014).

At present, there are many studies on how FTS guarantees food safety and quality,
including the general framework of the FTS (Regattieri et al., 2007), technical implications and
development status (Opara, 2003), the application of individual agricultural products or FTS
(Bosona andGebresenbet, 2013) and food supply chainmanagement (Aung and Chang, 2014).
There are studies that use traceability system as an innovative technology, exploring the
extent of consumers’ awareness and acceptance about it and how it affects their willingness
to buy (Chen and Huang, 2013). Many studies use the traceability system as the cost input of
the business, discussing whether consumers are willing to pay an additional price for food in
a traceable system (Choe et al., 2009). However, little research has examined the role of
perceived value in the FTS in the Chinese consumer context. Similar to many other
developing countries, China is in the early stages of implementing an FTS, and because
detailed information comes at a cost, there is no consensus on the information content that
should be recorded in the FTS (Jin et al., 2017). Therefore, it is important to determine the
perceived value of FTS options for consumers.

In addition, marketers should provide consumers with a reason to choose or purchase
their products (Kuo et al., 2009), for example, by enhancing perceived value (Lim et al., 2014).
Consumer perceived value of a product is a reflection on the performance of the provider in
delivering the product offering to its target customers (Slater, 1997). Hence, an understanding
of consumer perceived value of traceability food is imperative to better understand consumer
expectations with regard to the traceability of food, which, in turn, aids in the formulation of
better informed marketing strategies for traceable food producers and marketers (Lim, et al.,
2014). However, there has been a dearth of research on the relationships between FTS,
perceived value and purchase intention.

Accordingly, to address the gaps in the existing marketing literature, this study
investigates the factors that drive consumer perceived value and its impact on consumer
purchase intention towards traceable food (Chen andHuang, 2013; Choe et al., 2009; du Plessis
and Gerrie, 2012). The purpose of this paper is to examine how FTS affects consumer
perceived value, and consequently how perceived value affects purchase intention. We also
examine what features of FTS influence consumer perceived value. This may help firms to
develop more effective information on FTS. In addition, we use consumer expertise as a
moderator in our research. According to the involvement theory, the traceable knowledge
that consumers have out of their own needs and interests will enhance the impact of FTS on
consumer perceived value (Chaudhuri, 2000; Zaichkowsky, 1985).

Our study makes several key contributions to both theory and practice. First, this study
constructs a model of consumers’ willingness to purchase traceable foods. By drawing on
current research and based on the involvement theory and customer value theory, we analyze
the FTS, perceived value, consumer expertise and purchase intention in a unified framework,
which enriches the antecedent variables and improves the theoretical model of traceable food
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purchase intention. The outcomes of this study provide insights into consumer perceived
value and intention to purchase traceable food. Second, exploring the traceable food
consumption behaviour paradigm is of great significance for guiding food firms to formulate
reasonable strategies to attract consumers to purchase, and promoting the sustainable and
healthy development of the food industry, ensuring food quality and safety.

2. Literature review
2.1 Food traceability system
The International Organization for Standardization defines traceability as ‘the ability to track
the history, use or location of a commodity or act by registered identification code’. Aung and
Chang (2014) believe that the FTS is an organism or platform that can convey food quality
and safety information to consumers and identify sources of food safety risks. The growing
diffusion of new technologies realizes the traceability of food information and seems to be
significantly improving the present value of food traceability (Badia-Melis et al., 2015). For
example, Internet of things (e.g. RFID, wireless sensor network-based architectures and
hardware) can improve the efficiency of food chain by storing the important information such
as producing area, the planting methods, the producing process and other significant
information that customer will consider when they purchase products (Zhang and Li, 2012).
In addition, with a higher reading rate than traditional barcodes, the RFID technology can be
applied to enhance the reliability and efficiency of FTS (Badia-Melis et al., 2015). Therefore,
the Internet of things technologies are increasingly used to supply chain traceability and
visibility, and these technologies can offer more agile management for food suppliers to
conveniently track and trace the movement of merchandise (Liu et al., 2016).

The FTS is considered to be one of the main tools for fundamentally preventing food
safety risks (Van Rijswijk et al., 2008). Previous study has suggested that firms can provide
effective information to identify safe food, affecting consumer awareness of the traceability of
the system and attitude, and thus have an impact on their willingness to pay and purchase
(Chen and Huang, 2013). Wang et al. (2017) found that FTS can provide consumers with
timely assessment of information, enhancing their experience, and thus helping enterprises
increase consumers’ perceptions of the reliability of their products. However, the ways in
which the FTS actually affect consumer purchasing behaviour have not been adequately
explored at the level of psychological perceptions.

As a product information transmission mechanism, the FTS has fixed record information
and a way to provide accurate information to consumers. Plessis and Gerrie (2012) found that
providing consumers with high-quality food information and ensuring food safety are
important factors in the operation of traceability information systems. According to Choe
et al. (2009) and Chen and Huang (2013), product diagnosticity (i.e. the degree to which
traceability systems enable consumers to accurately evaluate product features, particularly
safety) and trust in FTS help reduce consumer perceptions of food safety uncertainty.
Buaprommee and Polyorat (2016) found that as an important cognitive factor affecting
consumers’ purchasing behaviour, the increased consumer perception of product diagnostics
enables them to better understand the product and make rational purchasing decisions. In
addition, Tobin et al. (2012) suggested that consumers’ perception of food safety is influenced
by many factors such as product, emotion and cognition.

Specific to this study, we infer that in the food traceability information system, product
factors mainly include the safety of traceable foods, emotional factors mainly include
consumers’ perception of the reliability of traceable foods and cognitive factors mainly
include consumers’ perceptions of information quality and product diagnosticity. Hence,
from the perspective of product, emotion and cognition, this study divides the FTS into four
variables: information quality, perceived reliability, safety and product diagnosticity.
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2.2 Consumer perceived value
Perceived value refers to the preference or evaluation of whether a product’s attributes
can meet its needs and satisfaction in a specific situation (Lim et al., 2014). Previous
research has suggested that consumer perceived value can be accepted as a reliable
predictor of consumer satisfaction and consumer purchase intentions (Ryu et al., 2012).
Lim et al. (2014) found that consumer perception of product value is conducive to a
positive purchasing attitude.

In addition, the perceived value of customers is the result of a trade-off between perceived
benefits and prices paid, and it is quantified in the form of benefits or prices (Zeithaml, 1988).
Van Rijswijk and Frewer (2008) suggested that the significance of traceability to customers is
in terms of benefits in relation to aspects that they think are important regarding food in
general. And they found that benefits customers associate with traceability are in terms of
control, safety, quality and health, of which the latter was associated with trust and
confidence. Van Rijswijk et al. (2008) also found that consumers’ perceptions of the concepts
of food quality and safety are associatedwith the improvement of food chain traceability, and
consumers will base their purchasing intentions on these beliefs. However, their research did
not make a strict separation between consumer perceptions of, and judgements about, food
quality and food safety.

2.3 Consumer expertise
Park et al. (1994) believe that the expertise of consumers can be understood as the information
related to the consumption stored in the memory of consumers when they are consuming or
evaluating the consumption behaviour. Brucks (1985) also suggests that expertise includes
subjective and objective knowledge. The latter refers to information about products that
consumers store in memory (such as the type of product, available attributes, and the
standard attributes used for evaluation), which are generally difficult to measure; while the
former expresses the confidence of consumers in their own information about products and
their experience.

Park and Lessig (1981) proposed that subjective knowledge is a combination of objective
information and internal confidence. The higher the subjective knowledge of consumers, the
more confident they are, and thus the easier it is to promote correct decision-making.
Consumer choice and decision-making will vary according to consumer knowledge, and
higher consumer knowledge leads to higher decision-making quality (Swaminathan, 2003).
This study explores the expertise of consumers, that is, the consumer’s mastery of traceable
food expertise, with a focus on measuring their subjective knowledge. At the same time, this
article defines consumer expertise as the ability of consumers to grasp the level of confidence
in information and experience related to traceable foods, and to help consumers perform tasks
related to the target product.

3. Research hypothesis
3.1 FTS and consumer perceived value
This study discusses the FTS from four aspects: information quality, perceived
reliability, safety and product diagnosticity (Chen and Huang, 2013; Choe et al., 2009;
Bei and Jiabao, 2015). Among them, information quality refers to the legibility, richness,
precision and authority of traceable food information perceived by consumers. High-
quality information can help consumers form an objective and comprehensive
understanding of the attributes and quality of traceable foods, solve the problem of
food quality and safety information asymmetry and thus generate preferences for
traceable foods (Bei and Jiabao, 2015).
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Perceived reliability is the expectation that one party will not engage in opportunistic
behaviour with the other (Pavlou, 2002). Consumers’ perceived reliability with regard to
traceable foods means that consumers rely on their own subjective judgements to believe
that such foods will reflect responsible organizational behaviours that do not harm
consumers’ health and enjoyment, in accordance with quality and safety standards in the
production, processing, logistics and retail sectors of the supply chain. Under the
traceability system, the improvement of food safety can also enhance the perceived
reliability of products, thereby increasing consumers’ preference or evaluation of food
(Bei and Jiabao, 2015).

The safety of FTS refers to the fact that traceable products in production, processing,
packaging, storage, sales and consumption comply with national standards, and that there
are no toxic or hazardous substances that may harm or threaten human health, causing ill
health or even death for consumers. FTS offers consumers more transparency in their
understanding of the whole process from production to sale, and perceives foods to have
improved safety performance when such systems are applied; thus, it is an effective way for
end users to avoid safety risks (Liu and Niyongira, 2017). Product diagnosticity is the degree
to which the traceability system helps consumers accurately evaluate the product.
Consumers can get more detailed information on product attributes through the
traceability system, which not only improves consumers’ ability to diagnose products but
also reduces the possibility of losses to themselves (Pavlou et al., 2007).

According to the customer-delivered value theory, customer perceived value, also known
as customer-delivered value, refers to the result of the customer’s perceived gains and losses
when purchasing the product, including perceived monetary, time and energy costs (Kotler
and Armstrong, 2010). Food is the most fundamental daily consumer product group, and the
main cost paid by consumers is understood in terms of monetary expenditure. Based on the
above analysis, we posit that the reliable information provided by the FTS and the safety
performance of traceable food can effectively save consumers’ time and energy costs. For the
consumption of traceable food, the reduction in the time and energy cost means an increase in
consumer perceived value of food products. In addition, the information quality and product
diagnosticity of the traceability system can also reduce the cost of searching for product
information, and thus increase the perceived value for consumers. This theoretical
background leads to our first hypothesis:

H1a. The information quality of FTS positively influences consumer perceived value.

H1b. The perceived reliability of FTS positively influences consumer perceived value.

H1c. The safety of FTS positively influences consumer perceived value.

H1d. The product diagnosticity of FTS positively influences consumer perceived value.

3.2 Consumer perceived value and consumer purchase intention
Consumers’ perceptions of the value of traceable foods refer to the health benefits of traceable
foods that they perceive in the food purchase process relative to the time, effort and cost they
invest in the purchase and use of the related food products (Liu, 2008). The information
provided by the FTS reduces consumer uncertainty about product perception to a certain
extent, and may increase purchase intention (Choe et al., 2009). Drucker (2012) points out that
‘customers are not consuming products, but value’, which shows that consumers’ evaluation
of their value before purchasing products is an important prerequisite for the actual
occurrence of this consumer behaviour. In the discussion of customer value theory, Zeithaml
(1988) considers that customer value is equivalent to customer perceived value, which is the
comparison between the perception of the benefit of the consumer’s purchase of the product
or service and the cost of obtaining the product or service, resulting in an overall evaluation of
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the product or service. Therefore, consumer perception of product value is conducive to a
positive purchasing attitude (Lim et al., 2014).

The greater the product benefit perceived by the consumers, the higher the perceived
value they attribute to the product, which consequently increases their purchase intention
(Zeithaml, 1988). Eggert and Ulaga (2013) also point out that consumer satisfaction (i.e. based
on subsequent use of the product) is a necessary driver of purchase intention, but perceived
value is the main determinant. Therefore, consumer perceived value is more likely to trigger
purchasing behaviour than consumer satisfaction. Building on past research, this study
indicates that FTS will enhance customer perceived value (as posited in H1), and thus
increase purchase intention for traceable food; thus we hypothesize the following:

H2. Consumer perceived value positively influences consumer purchase intention.

3.3 The moderating role of consumer expertise
Knowledge as information stored in the memory of consumers can affect people’s ability to
think and judge (Swaminathan, 2003). Relevant research shows that consumers with varying
levels of product expertise have significant differences in memory, cognitive ability, analysis
and reasoning ability relative to such products (Mitchell and Dacin, 1996). The degree of
consumer expertise affects their purchasing decision-making process, and the greater the
difference in the professionalism of consumers, the greater the difference in their behaviour
(Moorman et al., 2004). Zou et al. (2011) also demonstrate the moderating role of consumer
expertise when studying the relationship between online reviews and consumer behaviour.
Knowledge is recognized in consumer research as a characteristic that influences all phases in
the decision process, specifically how consumers evaluate the value or risk inherent in their
purchase (Laroche et al., 2003). Specific to this study, the higher the consumers’ awareness
and understanding of traceable agricultural products, the higher their preference and
evaluation of products.

According to the involvement theory, perceived value is affected by the degree of
consumer engagement: the higher the level of engagement, the higher the perceived value
(Zaichkowsky, 1985). The traceable knowledge that consumers have out of their own needs
and interests reflects the function of consumer involvement in food choice (Chaudhuri, 2000).
In addition, the expertise of consumers is achieved through a series of processes such as
collecting, screening, evaluating and making decisions about product information. In the
implementation of these behaviours, the degree of consumer engagement in production-
related process has gradually increased, and thus consumers can evaluate products more
reasonably. Thus, we hypothesize:

H3. Consumer expertise moderates the effect of FTS on consumer perceived value, such
that higher degree of consumer expertise strengthens the positive influence on
consumer perceived value.

An overview of the proposed model in relation to the studied FTS is shown in Figure 1.

Food Traceability 

System 
Perceived Value 

Purchase 

Intention 

Consumer 

Expertise 

H1 H2 

H3 

Figure 1.
Proposed model
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4. Methods
4.1 Data collection
The subjects selected for this research were Chinese food consumers, with purposive
sampling to recruit more who were aged 40 and below and had past experiences of
purchasing products with a food traceability label, as this age cohort generally has more
engagement with social media and some experience about the relevant FTS software. The
fieldwork was conducted from 7 October 2018 to 27 January 2019, involving the
dissemination of 238 copies of the study questionnaire surveying young people’s
experiences of the use of FTS over the next three months. The participant pool included
109 men (45.8 per cent) and 129 women (54.2 per cent), aged 18–40 years (81.5 per cent). Using
a relatively homogeneous group such as young consumers helps reduce random error that
might occur by using a heterogeneous sample (Calder et al., 1981). Although the sample sizes
in our study are not particularly large, the majority of respondents were found to be young
consumers who are internally homogeneous and thus tend to provide more homogeneous
answers (Dryl and Kozlowski, 2016), thereby reducing the need for very large samples (Zhou
et al., 2010).

The data for this study were collected through a survey questionnaire administered in
four Chinese cities, Zhengzhou in Henan Province (34 per cent), Jinan in Shandong Province
(20.2 per cent), Guangzhou in Guangdong Province (23.5 per cent) and Shanghai municipality
(22.3 per cent). Henan, Jinan, Guangzhou and Shanghai represent provincial capitals or fast-
growing megacity of higher economic development status and urban market environments
where growth in disposable incomes leads to increasing demand for traceable foods. The
selected cities are thus representative (and relevant) to the objective of eliciting Chinese
consumer preferences for traceable food consumption. Ranked in terms of economic status,
Guangzhou and Shanghai are first-tier cities, and Zhengzhou and Jinan represent new first-
tier and second-tier cities, respectively. According to official statistics, 2018 per capita
disposable incomes of urban residents in Guangzhou, Shanghai, Zhengzhou and Jinan were
US $8723, US $9894, US $5678 and US $7293[1], respectively. In addition, the population
distribution is representative in terms of demographic and socioeconomic characteristics to
some extent (Li et al., 2016). The four cities selected for data collection also represent different
food culture and consumption habits of consumers in different regions in China because of
their diverse geographical location (Tong et al., 2020). Therefore, the four cities used in our
study represent the large population of consumers in China and their patterns of shopping
behaviour.We used the two-step approach to structural equation modelling (SEM) to analyze
the collected data and validate the theoretical structure (Hair et al., 2010), which emphasized
the analysis of two conceptually distinct models: the measurement model (reliability and
validity analysis) followed by the structural model (hypothesis testing).

4.2 Variables and measurements
In order to ensure the perceived reliability and validity of the measurement tools, this study
uses scales that have been used and validated in domestic and foreign research as
appropriate methods for measuring FTS, consumer perceived value, purchase intention and
consumer expertise, and in conjunction with the purpose of this study, they were modified as
tools for investigation. The FTS is mainly measured from the four aspects of information
quality, perceived reliability, safety and product diagnosticity, using scales derived from
previous studies (Choe et al., 2009; Lee and Chung, 2009; Pavlou et al., 2007; Slamet and
Nakayasu, 2017).

We use the four-item scale designed by Zou et al. (2011) to measure consumer expertise,
while perceived value is measured using three questions based on work by Kuo et al. (2009).
Purchase intention is measured with four items (Choe et al., 2009; Zeithaml et al., 1996). The
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specific variables and measurement questions are shown in Table I. Finally, in order to
achieve the purposes of this research and test the hypotheses proposed above, data analysis
uses SPSS 21.0 and AMOS 21.0.

4.3 Reliability and validity
The reliability and validity of our measurement scales were examined before the conceptual
model was tested. The results are reported in Tables I and II.

We adopted SPSS 21.0 software to analyze reliability in terms of Cronbach’s alpha. The
Cronbach’s alpha values were higher than the threshold recommended by Nunnally (1978).
The reliability test results are reported in Table I, which shows that all of Cronbach’s alphas
were greater than 0.70, demonstrating the acceptable reliability of the scales used in this
study (Hair et al., 2010; Yuan et al., 2016).

We conducted a CFA to assess the unidimensionality of scale items (Gerbing and
Anderson, 1988). The CFA results reported in Table I indicate that the measurement model

Measurement items Factors Alpha AVE CR

1. Information quality 0.837 0.668 0.858
Traceable food can provide rich and detailed information 0.770
Traceable food can provide true and accurate information 0.794
Traceable food can provide impartial authority of the information 0.849
2. Perceived reliability 0.819 0.705 0.877
I believe in the quality and safety of traceable food processing 0.677
I believe in the quality and safety of traceability of food logistics 0.815
I believe in the quality and safety of traceable food retail links 0.824
3. Safety 0.725 0.570 0.796
Traceable food applied fertilizers and pesticides meets quality and safety
standards

0.677

Traceable food does not contain toxic substances that harm the safety of
human life

0.584

Traceable food additiveswithin the scope of quality and safety standards 0.820
4. Product diagnosticity
The traceability system can help me carefully evaluate the products 0.768 0.788 0.622 0.831
Careful evaluation of the product will make it easier for me to purchase
products

0.759

The traceability system can help me get the real feeling of the product 0.671
5. Perceived value 0.702 0.617 0.827
Food in traceability system has high value in use 0.667
Traceability systems have higher nutritional value and value for money 0.820
Traceable system of food taste better 0.799
6. Consumer expertise 0.819 0.566 0.870
I understand the standards related to traceable food 0.702
I have a lot of experience in purchasing traceable food 0.754
I learned to distinguish the traceable food 0.673
I am an expert in the purchase of traceable food 0.722
7. Purchase intention 0.837 0.647 0.845
Traceable food can arouse my interest in purchasing 0.519
I will buy food that uses traceable systems 0.554
I will give priority to the use of traceable system of food 0.729
I am willing to pay more than ordinary food for traceable food 0.807

Chi-square 5 351.417, DF 5 204, p 5 0.000, CMIN/DF 5 1.723, RMR 5 0.038, IFI 5 0.942, CFI 5 0.941,
RMSEA 5 0.055

Table I.
Measures
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has a good fit chi-square5 351.417, DF5 204; p5 0.000; CMIN/DF5 1.723; RMR5 0.038;
CFI5 0.941; IFI5 0.942; and RMSEA5 0.055 (Hair et al., 2010; Hu and Bentler, 1999) which
suggests unidimensionality.

Validity comprises convergent and discriminant validity. We used confirmatory factor
analysis (CFA) to test convergent validity. If a factor’s average variance extracted (AVE)
value is above 0.50, then that factor is said to have convergent validity (Hair et al., 2010; Yuan
et al., 2019). The measurement model suggests that all indicators in their respective
constructs have statistically significant (p < 0.001) factor loadings greater than 0.50 (see
Table II).

If a factor’s AVE value is above 0.50, then that factor is said to have convergent validity
(Fornell and Larcker, 1981). Table II shows that the square root of each factor’s AVE is higher
than its correlation coefficient with other factors, indicating that discriminant validity was
achieved.

5. Results
Figure 2 illustrates the full path diagram of the final structural equation model. The overall
goodness-of-fit for this measurement model was acceptable (chi-square5 214.722, DF5 98,
p 5 0.000, CMIN/DF 5 2.191, IFI 5 0.944, CFI 5 0.942, RMR 5 0.038).

Overall, FTS showed statistically positive effects on consumer perceived value (see
Table III). The safety (β 5 0.156, p < 0.05) of FTS showed no significant positive effects on
perceived value. Thus, the results do not support H1c. However, the information quality
(β 5 0.254, p < 0.05), perceived reliability (β 5 0.195, p < 0.05) and product diagnosticity
(β5 0.246, p< 0.05) of FTS showed significant positive effects on consumer perceived value.
Thus, the results support H1a, H1b and H1d. Also, perceived value showed statistically

Mean S.D. 1 2 3 4 5 6 7

1. Information Quality 3.735 0.819 0.817a

2. Product
Diagnosticity

3.570 0.725 0.398** 0.789

3. Safety 3.409 0.676 0.377** 0.611** 0.755
4. Perceived Reliability 3.969 0.681 0.478** 0.291** 0.303** 0.840
5. Perceived Value 3.427 0.698 0.317** 0.388** 0.387** 0.293** 0.785
6. Purchase Intention 3.542 0.703 0.376** 0.382** 0.395** 0.402** 0.623** 0.804
7. Consumer Expertise 3.774 0.651 0.333** 0.391** 0.354** 0.484** 0.497** 0.629** 0.752

Note(s): aSquare root of AVE is on the diagonal. **Correlation is significant at the 0.01 level (2-tailed)

0.246*

Purchase Intention

Information 

Quality

Perceived 

Value

0.254**

0.195*Perceived 

Reliability

Safety

Product 

Diagnosticity

0.156

0.958***

Table II.
Descriptive statistics

Figure 2.
Structural
equation model
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positive effects on purchase intention (β 5 0.958, p < 0.001), and the results support H2 (see
Table III, Figure 2).

In order to test the moderating effect of consumer expertise on the relationship between
FTS and perceived value, Table IV presents the results of the ordinary least square (OLS)
regression analyses.

Firstly, we hypothesized in H3 that consumer expertise positively moderates the
relationship between information quality, safety and product diagnosticity of FTS and
perceived value. Table IV shows that, in the third step of the regression analysis, the
interaction term was found to be significant and positive (β 5 1.982; p ≤ 0.05), (β 5 2.591;
p ≤ 0.05), (β 5 2.183; p ≤ 0.05). However, consumer expertise negatively moderates the
relationship between the perceived reliability of FTS and perceived value (β 5 �2.189;
p ≤ 0.05), and contributes to a significant change in the variance explained (change in:
R2 5 0.399, F 5 4.982). Accordingly, there is full support for H3.

6. Discussion and conclusions
6.1 Theoretical implications
First, the study found that the high-quality information, perceived reliability and product
diagnosticity provided by the FTS have a positive impact on the perceived value of
consumers. However, the safety of traceable foods does not give consumers a clear preference
for such products. A reasonable explanation is that China’s current food safety situation is
intrinsically grim, with limited legislation and regulation to protect consumers and the
environment, poor enforcement and prolific use of pesticides, fertilizers and chemical residues

Structural paths Standardised coefficient t-values Hypothesis test

Information Quality → Perceived Value 0.254** 2.865 H1a: Supported
Perceived Reliability → Perceived Value 0.195* 2.344 H1b: Supported
Safety → Perceived Value 0.156 1.392 H1c: Not Supported
Product Diagnosticity → Perceived Value 0.246* 2.107 H1d: Supported
Perceived Value → Purchase Intention 0.958*** 8.594 H2: Supported
Model fit statistics: CMIN/DF 5 2.003; DF 5 81; RMR 5 0.041; CFI 5 0.957; IFI 5 0.958; RMSEA 5 0.065

Note(s): ***p < 0.001; **p < 0.01; *p < 0.05

Variables

Standardised coefficients

Model 1 Model 2 Model 3

Constant 3.965 2.022 2.839
Information Quality 1.400 1.444 �0.448
Perceived Reliability 3.001 0.680 1.928
Safety 2.169 1.747 �0.458
Product Diagnosticity 2.738 2.006 �0.632
Consumer Expertise 6.033 1.565
Information Quality · Consumer Expertise 1.982*
Perceived Reliability · Consumer Expertise �2.189*
Safety · Consumer Expertise 2.591*
Product Diagnosticity · Consumer Expertise 2.183*
F value 6.807 7.755 4.982
R2 0.242 0.345 0.399

Note(s): *p < 0.05, **p < 0.01, ***p < 0.001

Table III.
Hypotheses tests

Table IV.
The results of

verification of the
moderating effect of

the consumer expertise
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posing a serious threat to people’s general health and safety (Liu and Niyongira, 2017).
Therefore, although the traceability system allows consumers to obtain more food safety
assurance, this protection has limited impact in terms of improving consumer perceptions of
certain foods (e.g. meat), when authentic traceability itself may not reveal safe and healthy
products, but rather expose the endemic and universal laxity of food safety standards in the
Chinese food market (Gellynck et al., 2006).

Second, our findings also suggest that perceived value has a positive influence on
consumer purchase intention towards traceable food. This finding is consistent with Lim et al.
(2014), who found that consumers who perceive the positive value of organic food are more
willing to purchase it.

Third, during the process of consumers perceiving a positive value with regard to FTS,
consumer expertise plays a moderating role in the influence of FTS on consumer perceived
value. In the FTS, the acquisition of the perceived value of those consumers with more
expertise is mainly through the safety of traceable food and high-quality food information
and product diagnosticity provided by the traceability system. In addition, consumers will
trust the traceability system when consumers recognize its importance. These conclusions
are consistent with previous findings, indicating that consumers with higher levels of
cognition and demand aremore inclined to determine their attitudes and preferences based on
relevant information (e.g. product characteristics and information parameters) (Mishra et al.,
2014). De Jonge et al. (2007) found that perceived value, as a subjective and individualized
variable, affects consumers’ trust in organic foods, based on cognition enhanced with
knowledge accumulation.

As mentioned previously, prior research accorded minimal attention to the study of
consumer perceived value in FTS. This study thus addresses this research gap by providing
an initial empirical examination of the role of perceived value in the traceable food industry.
In addition, the customer-delivered value and involvement theories had a good application
value in this empirical study. Consumers do not pursue goods or services in themselves, but
the value that they believe such goods or services will bring to them in the process of
consumption (Drucker, 2012), and the value is influenced by perceived benefits and prices
(Zeithaml, 1988). Our findings suggest that FTS can effectively reduce the total cost of
consumers and thus affect their perceived value. In addition, the traceable knowledge that
consumers have out of their own needs and interests reflects the function of consumer
involvement in food choice (Chaudhuri, 2000), which is a topic worth further investigation
(Chen and Huang, 2013). Our results reveal that consumers have different degrees of
involvement in the traceability system, and thus different cognition and expertise. For
consumers with more expertise of traceable food, the FTS has a greater impact on their
perceived value, while for those who are not familiar with traceable food, the FTS has less
impact on their perceived value.

6.2 Managerial implications
In the context of frequent food safety problems and chaotic management, the rational use of
the food traceability system is of great significance to the protection of food quality and safety
and the promotion of the healthy development of the food industry. This study provides
insights into the effective implementation and management of FTS. First, relevant
departments should standardize the information disclosure content of existing traceability
systems to help consumers diagnose products. The government should also expand the scope
of product application of the traceability system, increase publicity, strengthen information
supervision and effectively increase consumer perceived reliability in traceability systems, so
that the traceability system can operate in an efficient manner. At present, consumers still
lack trust in traceable foods, mainly because the frequent occurrence of food safety problems
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seriously damages the reputation of firms, and there is no effective communication
mechanism between traceable foods and markets (Bei and Jiabao, 2015). Therefore, food
production firms and sales firms can actively expand their publicity, such as inviting citizens
to visit food origins or food processing firms, to enhance their perceptions of the reliability of
these firms and traceability systems. In addition, a secure FTS is an effective way for end
users to avoid safety risks. Technologies (e.g. Internet of things) could be used in building a
food supply chain traceability system for real-time food tracing, which could provide an
information platform for all the supply chain members with security and transparency.

Second, the results of this study show that consumer expertise has a moderating effect on
the relationship between FTS and customer perceived value. Consumers with more expertise
about traceable foods tend to increase perceived value through the safety and product
diagnosticity of traceability systems. Therefore, the government, food management
departments and related food firms should expand the channels of ‘widespread food
traceability knowledge’. When consumers have a comprehensive understanding of the
traceability system, they will pay more attention to traceable foods, thus affecting their
purchase intention. In addition, firms can conduct necessary marketing campaigns based on
consumers’mastery of traceable knowledge. For consumers who have a good understanding
of the traceability system, firms can locate the value of the product more accurately, highlight
the value attributes of the traceable food and flexibly engage in market intervention to
promote consumer behaviour. For those consumers who do not understand the knowledge of
the traceability system, firms should carry out targeted knowledge popularization and
enhance consumer expertise, which improves the impact of FTS (i.e. safety and product
diagnosticity) on enhancing consumer perceived value, which, in turn, affects their intention
to purchase traceable food. Therefore, firms should carry out targeted marketing activities
according to consumers’ own conditions.

7. Limitations and future research
While this research has made significant contributions to research and practice, there are
limitations that need to be considered when interpreting its findings.

First, the empirical analysis of this study is based on data from 238 consumers in four
provinces in China. While it is generally representative of China, it is not a comprehensive
index of national FTS consumerism issues, and the food supply chain and consumer
characteristics of China are unique in numerous respects. Therefore, it is necessary to conduct
cross-regional and cross-cultural comparative studies. Second, this study is a static snapshot
of consumer behaviour relative to traceable foods, and consumer behaviour itself is
constantly changing over time. In future research, it is necessary to further carry out a
continuous investigation on stable samples, so as to analyze the dynamic process of traceable
food consumer behaviour and reveal its inherent regularity. Finally, further investigation is
needed to examine the effect of consumer perception of FTS value on their actual purchase
behaviour or the price they would like to pay for traceable food.

Note

1. Data were obtained from 2019 statistical yearbooks of the four cities.
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